Additional index words. Prunus armeniaca, fruit breeding, plum pox potyvirus, sharka seedling selections SEOPA-1 and GOLGI-2 was graft ed onto PPV-infected 'GF-305ʼ peach seedlings. In previous work, we used all the PPV strains described for apricot (i.e. Dideron, Marcus, and El Amar) for test ing the resistant parents and selected seed lings. Both resistant parents ('Stark Early Orangeʼ and 'Goldrichʼ) were resistant to all strains tested. Resistant seedlings had a sim i lar re sponse to all strains tested as their resistant parents. No differences in re sponse were found among strains used. Con se quent ly, the PPV Dideron strain 3.3 RB characterized and de scribed by Asensio (1996) which is com mon ly found in Spain was used in the standard pro ce dure. After grafting, six plants per cul ti var were held for 2 months in the dark at 4 °C to meet chilling re quire ments for budbreak, then moved to a green house at 25 °C to pro mote new growth. No virus symp toms were ob served in the new growth on any trees of these apricot selections. Leaf tissue was tested using en zyme linked immunosorbant assay (ELISA) and PCR anal y sis, as described in Olmos et al. (1997) and accepted in the Eu ro pe an Union protocol for virus detection and quar an tine. Although er rat ic dis tri bu tion of PPV in the plant, this protocol for de tect ing PPV can detect very low amounts of virus. Following this meth od ol o gy, PPV was not detected in any grafted plant of these se lec tions. Plants were then subjected to a second chilling treat ment and tested again, following budbreak with same results. To de ter mine whether trans lo ca tion of the virus through the apricot oc curred, a sim i lar test was performed using budwood of SEOPA-1 and GOLGI-2 grafted onto "virus free" peach (GF-305) fol lowed by inoculation of the virus on the apri cot as de scribed above. Inoculation was made by graft ing a bud from an infected tree (seed ling of 'Caninoʼ) used for all PPV tests as the source of inoculum. No symp toms were ob served in the apricot, but the peach rootstock showed symp toms, in di cat ing there was trans lo ca tion of the virus from the apricot to the peach but no detectable multiplication of the virus in the apricot. Ac cord ing to Fraser (1990), there is a type of resistance described in plants that show translocation, but not mul ti pli ca tion of the vi rus. This be hav ior is ob served in these seed lings: the virus can be trans lo cat ed through the apri cot and infect the peach, but did not infect the apricot. PPV was not detected in these se lec tions, con se quent ly, cannot be trans mit ted from them to other plants. It might be transmitted to sus cep ti ble rootstocks, how ev er, it is unlikely that PPV could be trans mit ted from an in fect ed root stock to adjacents plants.
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An additional test was made by grafting budwood of SEOPA-1 and GOLGI-2 onto an infected apricot (a seedling of 'Caninoʼ), that showed symptoms, was ELISA-positive, and had been used as a source of inoculum for PPV screening. Typical PPV symptoms were ob served at the fi rst stages of development of the se lec tion, but when the grafted selections be gan to grow they recovered from the early symp toms. ELISA and PCR did not detect presence of the virus. This is typical of re sis tance mediated by RNA (Fagard and Vaucheret, Apricot (Prunus armeniaca L.) production was 2.8 million tons in 2001 (FAO, 2001) , making it the third most im por tant stone fruit species worldwide. How ev er, the spread of Plum Pox Virus (PPV), also known as sharka, is the most important lim it ing fac tor to the apricot in dus try in Eu rope. Dur ing the 1980s and 1990s, apricot pro duc tion was seriously affect ed by PPV in Spain, France, and Italy (Roy and Smith, 1994) . Apri cot is very sen si tive to all strains of PPV, resulting in serious damage to the fruits (de for ma tion, necrotic spots on pits and fl esh, and dry fl esh). PPV is spread by aphids in a non per sis tent way: ac qui si tion time by the aphids lasts seconds, retention lasts minutes and the virus is trans mit ted via the stylet (Nault, 1997). This fact makes chem i cal control of the aphid vec tor in ef fi cient. Re mov al of infected trees was in ef fec tive in eradicating the disease in Spain (Llácer and Cambra, 1998). The only re li able control of the PPV is to use resistant cultivars. How ev er, there are no resistant cul ti vars adapt ed to the mild winters in southern Eu rope.
The Instituto Valenciano de Investigaciones Agrarias (IVIA) apricot breed ing program has developed two seedling se lec tions, SEOPA-1 and GOLGI-2, with re sis tance to PPV, and adapt ed to mild winters. These selections have the potential for in clu sion in breeding pro grams where PPV re sis tance is an objective. They are early-ripening, productive and have better fruit quality than existing native cul ti vars from Valencia, and warrant limited introduction for further eval u a tion under commercial production practices.
Origin SEOPA-1, selected at IVIA in 1997 from a cross made in 1994 between 'Stark Early Orangeʼ (seed parent) and 'Palauʼ (pollen par ent), was tested as SEOxP 94-2. GOLGI-2, selected at IVIA in 1997, from a progeny of 'Goldrichʼ (seed parent) x 'Ginestaʼ(pollen parent) was tested as GxG 94-1. 'Stark Early Orangeʼ and 'Goldrichʼ were the donors of PPV resistance (Audergon et al., 1995; Dosba et al., 1991) . 'Palauʼ and 'Ginestaʼ are early native cultivars from Valencia, as described by Badenes et al. (1997) .
The seedling selections were tested at IVIA for four cropping years, from 1998 to 2001. IVIA is located Northwest of Valencia, lat. 39°34´N and long. 0°24´W, 55 m above sea level. The soil was a sandy loam with a pH 7.8, Xerorthent type according to Soil Survey Staff (1975) taxonomy. The mean annual rainfall at this location is 460 mm distributed in the spring and fall. The average temperature is 16.4 °C, the highest and lowest temperatures were 41 °C recorded in Aug. 1994 and -3.2 °C recorded in Jan. 1995, respectively. Trees were trained to an open-center system, spaced 3 m between trees in rows 5 m apart, and grow under standard cultural practices for this produc tion area. Drip ir ri ga tion was applied to the orchard as needed, based on ETP calculations provided by Ferrer et al. (1994) . Each year for four cropping years, average fruit weight, fruit size, and three color measurements (ground, blush, and fl esh color) were determined on a random sample of 25 fruits. Firmness was measured on opposite sides of the fruit (the skin was re moved) using a model 4301 (Instron Universal Machine, Bucking hampshire, U.K.) equipped with an 8-mm-di am e ter cylindrical plunger, and the force required to penetrate the plunger 5 mm into the fruit fl esh was recorded in kg·cm -2
. Duplicate sam ples of mesocarp tis sue derived from 30 fruits were ho mog e nized in a blender, fi ltered through cheese cloth, and the juice or fi ltrate was used for determination of sugar and acids. Percentage of soluble sol ids were measured with a re frac to me ter (mod el 3410-J03, ATAGO, Japan). To tal acid was de ter mined by ti tra tion to pH 7.0 with 0.1 N NaOH and data were expressed as grams per liter of malic acid equivalent. Flow er ing and ripening sea sons were also recorded for the same 4 years.
Screening for PPV resistance
Resistance to PPV was tested following the procedure described by Audergon and Morvan (1990) improved by Moustafa et al. (2001) and used in France by Dosba et al., (1991; 1992) ; Audergon et al., (1995) . This test is now used by most apricot breeding programs aimed at introducing PPV re sistance. Budwood from each of the apricot
CULTIVAR & GERMPLASM RELEASES 2000). Similar results were ob tained when testing the resistant parents 'Goldrichʼ and 'Stark Early Orangeʼ (data not published).
No fi eld tests were conducted because fi eld test ing is allowed only in those coun tries such as Greece and Romania, where PPV is en dem ic. How ev er, Audergon et al. (1995) ob tained results in greenhouse ex per i ments which were sim i lar to those obtained in fi eld con di tions, thus validating the green house protocol. The green house method al lows researchers to eval u ate a larger number of plants in a shorter time and to work in controlled conditions avoiding pos si ble in tro duc tion or spread of PPV. Field in oc u la tions are not as effective or effi cient.
Description
'SEOPA-1ʼ. Tree vigor is medium, lower than that for 'Palauʼ (Badenes et al., 1997) , and the growth habit is medium-open. Veg e ta tive budbreak date at IVIA was 18 Mar., 16 d later than 'Palauʼ (data not shown). Average full bloom date was 7 Mar. (Table 1) , 2 weeks later than 'Palauʼ. This is an important char ac ter is tic, allowing fl owers to avoid spring frost damage. Intensity of bloom was very high, similar to 'Palauʼ. Flowers are self-fertile and this cul ti var fl owers mainly on spurs.
Fruit ripened on average 23 May, 5 d ahead of 'Palauʼ, the male parent. Consistent crop ping was achieved in all four crop years. Fruit averaged 47.3 ± 1.6 mm in diameter and weighed 54.6 ± 2.6 g, being larger and heavi er than those of 'Palauʼ (Table 1) and com pa ra ble to 'Cafonaʼ and 'Screaraʼ (Della Strada et al., 1987; Badenes et al., 1998) . However, fruit thinning was very light during the fi rst two crop years. In 2000, a year in which more severe thinning was conducted, individual fruit weight was 65.0 g. In commercial or chards thinning will be required to produce large fruits. Fruit shape is cordate, with in ter me di ate cavity depth and suture, and fruits are symmetric along the suture. Fruits have a smooth pubescent skin. The skin is yellow orange (RHS 21-C, Royal Horticultural So ci ety, 1966) with some greenish ground, and a dense blush covering 10% of the fruit skin (Fig. 1) , less than that for 'Palauʼ. It has fair to good eating quality (Table 2) , slightly better than 'Palauʼ, but much better than 'Goldrichʼ. The fl esh is medium-fi rm, juicy, yellow or ange in color (RHS 23-A, Royal Hor ti cul tur al Society, 1966) . Fruits are sweet, with a good balance of acidity, fl avor and aroma. Soluble solids con tent is higher than that for 'Goldrichʼ but lower than that for 'Palauʼ (Table 1) , while acidity did not show sig nifi cant differences. The pit does not ad here to the fl esh. The stone is ovate and the kernel taste is bitter. Fruit cracking was not ob served in four crop years with regular spring rainfall, char ac ter is tic of the Med i ter ra nean climate of Valencia.
'GOLGI-2ʼ. Tree vigor is medium, similar to 'Ginestaʼ, with a medium-open growth hab it. Vegetative budbreak date at IVIA was 22 Mar., 19 d later than 'Ginestaʼ. Average full bloom date was 1 Mar. (9 d later than 'Ginestaʼ). Intensity of bloom was high, but slightly lower Table 1 . Bloom, maturity dates and fruit char ac ter is tics of apricot cultivars at IVIA, Valencia, Spain (1998 -2001 . Data are averages of 4 years (1998) (1999) (2000) (2001) for the selections and three years for the par ents. Due to the high chilling requirements of 'Stark Early Orangeʼ, it was not possible to gather fruit data at IVIA, Valencia. Rated from uniform ground yellow color, intensive red blush in more than 50 % of the fruit (5), (e.g. 'Ginestaʼ), to less uniformity ground color and no red blush (1) .
x Color defi ned as: yellow-orange (4), yellow (3), white (2). w Higher value indicated equilibrium among sugar acid balance: too acid (1), very acid (2), medium balance sugar acid (3), good sugar acid balance (4), excellent balance (5). than 'Ginestaʼ, which typically has a high bloom intensity. Flowers are self-fertile and are main ly borne on spurs. Fruit ripened at the end of May to the beginning of June, with average ripening date 2 June, 7 d after 'Ginestaʼ (Table 1 ) and a few days ahead of 'Caninoʼ. Consistent crop ping was achieved in all 4 years. Fruit av er aged 46.3 ± 1.6 mm in diameter, and weighed 53.3 g, which was 35% larger than 'Ginestaʼ (Table   1 ). However, thinning was very light in our trial, and in commercial orchards fruit size can be further increased by more severe thin ning. Fruit shape is round, with a shallow cavity depth and suture is symmetric along the suture line, and has a smooth pubescent skin. The skin has a yellow ground color with a dense red blush covering 30% of the fruit (Fig. 2) , much less than 'Ginestaʼ in which red blush covers 90% of the fruit. Fruit color was RHS
